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ABSTRACT : PROBLEM TO BE SOLVED: To extremely siaonize electron ftmining characteristics and 
id prevent aeterioratfon or an element by discharge by forming a carbonaceous thin film on 
the insulating base of a surface conductive electron emitting element 

SOLUTION: The sheet resistance of e conductive thin film 3 Is limited to a resistance 

capable of forming a satisfactory electron emitting part in the forming process of an 

electron emitting pari 2. After the electron emitting part 2 Ls Termed, it is prafftrrftrt m 

sufficiently apply the voltage tn the electron emitting part 2, and the resistance of lhe 

conductive thin tilm 3 is preferably lower- Namely, the conductive thin film 3 is formed as a 

metal oxide semiconductor thin film having o resistance of 10 3 ^/(square) or 

more end 10 7 ^/(square) or lessi and used as a metal film with lower 

resistance by performing a reduction after funning. On the other hand, a carbonaceous 

thin film 6 consists of a carbonaceous mm film mainly composed of carbon, wnicn nas a 

r/influcrivity or 1CJ 4 U/(square)-l0 10 Q/(square). The element 

current is preferably as small as possible, and the resistance is preferably set to 

10 8 Q/(squarc)> The carbonaceous thin film 6 is made amorphous or 

crystallized. 
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♦NOTICES * 

JPO and NCIPI are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . . . ■ ■ 
[Claim 1] The electron emission component characterized by being formed on an insulating substrate, being the 
electron emission component which has the component electrode of the pair which counters, and a conductive thin film 
containing the electron emission section, arranging an anode on the location which counters said electron emissions 
component, and forming a carbon system thin film in the front face or rear face of said electron emission component. 
[Claim 2] Said electron emission component is an electron emission component according to claim 1 characterized by 
being a surface conduction mold electron emission component. 

[Claim 3] The conductivity of said carbon system thin film' is 104. Electron emission component according to claim -1 
or 2 characterized by being lOlOohm/** from omega/**. : * 
[Claim 4] The electron emission component according to claim 1 or 2 which characterizes said carbon system thin film 
as amorphous-ization, and is characterized by making it crystallize. . ■ u " 

[Claim 5] It is image formation equipment which claim 1 thru/or 4 are the image formation layer values equipped with s>- 
the electron source which prepared two or more electron emission components which have the carbon system thin film** 
of a publication on said substrate either, and is characterized by said electron source forming said carbon system thin 
film in the front face of the base material which is installed into a vacuum and holds said vacuum. r 
[Claim 6] It is the manufacture approach of the electron emission component characterized by forming by providing a 
carbon system thin film, being the manufacture approach of an electron emission component of having the component** 
electrode of the pair which was formed on the insulating substrate, and which counters, and a conductive thin film ; 
containing the electron emission section, carrying out electron emission of said carbon system thin film in an organic 
molecule, and carrying out an electron ray polymerization. 

[Claim 7] It is the manufacture approach of the electron emission component which is the manufacture approach ot an 
electron emission component of having the component electrode of the pair which possessed the carbon system thin 
film and was formed on the insulating substrate, and which counters, and a conductive thin film containing the electron .< 
emission section, and is characterize by forming said carbon system thin film by applying the solution which made the 
insulating ingredient distribute a graphite-like microcrystal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] Especially this invention relates to the surface treatment for controlling discharge of an electron 
emission component about an electron emission component and its manufacture approach. 

[0002] * . . - i ■ j f 

[Description of the Prior Art] Conventionally, it divides roughly as an electron emission component, and two kinds ot 
things using a thermionic emission component and a cold cathode electron emission component are known. There are a 
field emission mold (henceforth "FE mold"), a metal / insulating layer / metal mold (henceforth an "MIM mold"), a 
surface conduction mold electron emission component, etc. as cold cathode electron emission component. As an 
example of FE mold W.P.Dyke & W.W.Dolan'Tield emission" and the thing indicated by Advance m Electron 
Physics, 8 and 89 (1956) or C.A.Spindt, "PHYSICAL Properties of thin-film field emission cathodes with molybdenum 
cones", J.Appl.Phys., 47, 5248 (1976), etc. are known. _ 

[0003] What was indicated by C.A.Mead, "Operation of Tunnel-Emission Devices", J.Apply.Phys, 32,646 (1961), etc. 
as an example of an MTM mold is known. 

[0004] As an example of a surface conduction mold electron emission component mold, there are some which were 
indicated by M.I.Elinson, Radio Eng.Electron Phys., 10, 1290 (1965), etc. 

[0005] A surface conduction mold electron emission component uses the phenomenon which electron emission 
Produces for the thin film of the small area formed on the substrate by passing a current in parallel with a film surface. 
As this surface conduction mold electron emission component, it is Sn02 by said Elinson etc. The thing using a thin 
film Thing [G. by Au thin film Dittmer: "Thin Solid Films", 9,3 17(1972)], In 203 / Sn02 Thing [M by the thin film 
Hartwell and C.G.Fonstad: "IEEE Trans.ED Conf.", 519(1975)], Others [ / by the carbon thin film / thing [Araki ]: 
A vacuum, the 26th volume, No. 1,22-page (1983)], etc. are reported. 

r00061 Above-mentioned M. Hartwell's component configuration is typically shown in drawing.!! as a typical example 
of these surface conduction mold electron emission components. In this drawing, 1 is a substrate. 4 is a conductive thin 
film it consists of a metallic-oxide thin film formed in the pattern of H mold configuration by the spatter, and the 
electron emission section 5 is formed of the energization processing called the below-mentioned energization foammg. 
In addition, 0.5-lmm and W are set up for the component electrode spacing L in drawing by 0. 1mm. 
r00071 Conventionally, before performing electron emission in these surface conduction mold electron emission 
components, it was common to have formed the electron emission section 5 by energization processing beforehand 
called energization foaming in the conductive thin film 4. that is, with energization foaming, impression energization of 
the minute is carried out in direct current voltage or the about rising voltage /carried out very slowly, for example, lv, 
to said conductive thin film 4 both ends, and a conductive thin film is destroyed, deformed or detenorated locally - 
making - electric - high - it is forming the electron emission section 5 changed into the condition [ J. In 
addition, a crack generates the electron emission section 5 in some conductive thin films 4, and electron emission is 
performed from near [ the ] a crack. The surface conduction mold electron emission component which carried out said 
energization foaming processing impresses an electrical potential difference to the above-mentioned conductivity thin 
film 4, and makes an electron emit from the above-mentioned electron emission section 5 by passing a current tor a 

foOOS] ^above-mentioned surface conduction mold emission component has the advantage to which structure can 
carry out array formation of the a large number component ranging from it being simple and manufacture being easy to 
a large area. Then, various application in which this description can be employed efficiently is studied. For example, 
the source of an electric charge beam, a display, etc. are raised. As an example which earned out array formation of 
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many surface conduction mold emission components, a surface conduction mold electron emission component is 
arranged to juxtaposition, and the electron source which carried out the line array of many lines which are wiring (it is 
also called common wiring) and connected the both ends of each component, respectively is raised so that it may 
mention later (for example, JP,64-031332,A, JP, 1-283749, A, a No. 257552 [ two to ] official report, etc.). 
[0009] Moreover, especially, in image formation equipments, such as a display, there is a trouble of having to have a 
back light, since it is not a spontaneous light type, although the Taira stencil ****** using liquid crystal has replaced 
and spread through CRT in recent years, and development of a spontaneous light type display has been desired. The 
image formation equipment which is a display which combined the fluorescent substance which makes the light emit 
light with the electron emitted as a spontaneous light type display from the electron source which has arranged many 
surface conduction mold emission components, and the electron source is raised (for example, USP5,066,883). 
[0010] 

[Problem(s) to be Solved by the Invention] However, in thin image formation equipment, the above-mentioned electron 
emission component carries out incidence of the electron ray accelerated by the fluorescent substance, and obtains 
brightness. These electron emission components are dealt with in a vacuum. As one factor of the instability of the 
electron emission characteristic in the inside of a vacuum, if the insulating substrate front face is exposed near the 
electron emission section, it is described by JP,02-072534,A by these people that electron emission becomes unstable 
since the potential of the front face becomes unstable. 

[001 1] In the image formation equipment which answers according to an input signal, since it is necessary to separate 
each electron emission component electrically, an insulating substrate is usually used. However, if high pressure is 
applied to the fluorescent substance in the image display section, the potential by the capacitive component rate decided 
by the dielectric constant of a vacuum and an insulator will generate the surrounding insulating side of the electron 
emission component which counters. If this potential has good insulation, a certain forge-fire time constant is long, and 

it has been charged. •in 
[0012] Furthermore, if an electron is emitted from an electron emission component in this condition, an electron will 
collide also with the electrified insulating side. From an electron being accelerated, if charged particles, such as an 
electron and ion, are injected into the above-mentioned insulating substrate front face, a secondary electron will occur. 
Especially, under high electric field, since it results in abnormality discharge, the electron emission characteristic of a 
component falls remarkably, and when the worst, it is confirmed experimentally that a component breaks. Although 
there is a point still unknown about this abnormality discharge phenomenon, electronic multiplication is earned out in 
[ secondary electron emission ] **** in respect of the insulation for which the front face was charged or charged by 
impregnation of the electron emitted from the component, ion, etc., and it is possible to discharge. 
[0013] In order to prevent the instability of the electron emission characteristic in the inside of these vacuums, and 
discharge degradation of a component, it is effective to cover with the coat (antistatic film) of a suitable conductor so 
that an insulating front face may not be exposed, but since leakage current flows to component inter-electrode with this 
coat the effectiveness of the appearance of a component falls. Effectiveness puts a current ratio with the current (it is 
henceforth called the electron emission current Ie) emitted into the vacuum over the flowing current (it is henceforth 
called the component current If) here, when an electrical potential difference is impressed to the component electrode 
with which the pair of a surface conduction mold electron emission component counters. 

[0014] That is although a component current is small as much as possible and the large thing of the emission current as 
much as possible is desirable, since the leakage current of the above-mentioned antistatic film is added to a component 
current, effectiveness falls. 

[0015] Furthermore, the secondary electron emitted when a charge and an electron are poured m depends witn an 
ingredient, and, as for an ingredient, it is desirable to choose an ingredient with few this secondary-electron-emission 

multiplier. • ' 

[0016] A technique in which forming such a small coat that electrification being prevented and leakage current not 
becoming a parenchyma top problem in order to solve these troubles can form the thickness of the coat of an ingredient 
with few secondary-electron-emission multipliers and resistance in homogeneity in the condition of having controlled 
with a sufficient precision, preferably is desired. * 

T0017] If the stability of the electron emission characteristic and improvement in a life are made as mentioned above, it 
will realize in the image formation equipment which uses a fluorescent substance as an image formation member, for 
example, high-definition image formation equipment, for example, flat television. . - ■ • 

[0018] Then, this invention makes it the technical problem to offer the electron source and image formation equipment 
using a configuration, a process, and it of a surface conduction mold electron emission component with sufficient 
stability. 
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[0019] - • 

[Means for Solving the Problem] This inventions for solving the above-mentioned technical problem are the electron- 
emission component which covered the insulating substrate front face of the electron emission section circumference to 
the carbon system thin film, and its manufacture approach, and he is trying to form a carbon system thin film on the 
insulating base of this surface conduction mold electron emission component in the surface conduction mold electron- 
emission component which has the component electrode of the pair which was formed on the insulating base, and 
which counters, and a conductive thin film containing the electron emission section in detail. 

[0020] Furthermore, specifically, it is the conductivity of a carbon system thin film 104 It is considering as omega/** to 
lOlOohm/**. 

[002 1 ] Moreover, said carbon system thin film is made to make it amorphous, or it is made to crystallize. 

[0022] Moreover, according to an input signal, it is made to ****** a carbon system thin film on the wall surface of the 

base material of the container holding a vacuum in this invention in a fluorescent substance and the image -formation 

equipment which consisted of electron sources in the equipment which forms an image at least using the electron 

source which prepared two or more surface conduction mold electron emission components on the substrate. 

[0023] Moreover, he carries out electron emission of this carbon system thin film in an organic molecule, and is trying 

to form a carbon system thin film by the electron ray polymerization in this invention in the manufacture approach of 

surface conduction type ********** w hich has the component electrode of the pair which was formed on the 

insulating base possessing a carbon system thin film, and which' counters, and a conductive thin film containing the 

electron emission section. . . .. 

[0024] Moreover, he makes an insulating thin film distribute a graphite-like microcrystal, and is trying to form in this 

invention in the manufacture approach of a surface conduction mold electron emission component of haying the 

component electrode of the pair which was formed on the insulating base possessing a carbon system thin film and 

which counters, and a conductive thin film containing the electron emission section. 

[0025] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a 

fottffi Drawing 1 a and b is the top views and sectional views showing the configuration of a fundamental surface 
conduction mold electron emission component, respectively. With reference to drawingj. , the fundamental 
configuration of the component concerning this invention is explained. As for the thin film with which a substrate, and 
4 and 5 contain a component electrode and, as for 3, 1 contains the electron emission section in drawin gj, , and 2, the 
electron emission section and 6 are carbon system thin films. The thin film 3 which contains the electron emission 
section here is 107. It is desirable that the sheet resistance below omega/** is shown. The sheet resistance of the thin 
film 3 containing this electron emission section is restricted as resistance which can form the good electron emission 
section in the formation process, i.e., the foaming process, of the electron emission section 2 mentioned later. It is 103 
in order to form the good electron emission section. It is 107 more than omega/**. It is desirable that they are omega / 
below ** resistance. However, after forming the electron emission section 2, it is desirable that the electrical potential 
difference impressed through a component electrode is fully impressed to the electron emission section 2, and the lower 
one of the resistance of the thin film 3 containing the electron emission section is desirable, for this reason, the thin tilm 
3 which contains the electron emission section although mentioned later in detail - 103 more than omega/** - 107 as a 
metal oxide semiconductor thin film with the resistance below omega/** - forming - after foaming - returning -- 
more - low - it can use as a metal thin film [ **** ]. Therefore, especially the minimum of the resistance of the thin 
film 3 containing the electron emission section of final ** is not limited. In addition, the resistance of the thin film 3 
containing the electron emission section said here means the resistance measured in the field which does not contain the 

electron emission section 2. i_ • • i 

T00271 On the other hand, the carbon system thin film 6 is a carbon system thin film which uses carbon as a principal 
component and is 104. It is desirable that it is resistance of omega/** - lOlOohms / **. In the electronic appearance 
nroperty of a component, the smaller one in the ability to do of a component current is desirable so that this may be 
mentioned later, therefore the resistance of the charcoal system thin film 6 is 108. It is desirable that they are omega/ . 
Moreover, in order for the carbon system thin film 6 to have the **** number of secondary-electron-emission systems, 
it is desirable that it is the resistivity below 101 Oohms/**. 

[0028] In addition, drawing 8 is drawing showing the surface conduction mold electron emission component or tne 
vertical type concerning this invention, and the electron emission section 2 of it is the same as that of the electron 
emission component of drawing 1 except for the point currently formed at right angles to a substrate 1. 
[0029] Next, with reference to drawing 2 , the manufacture approach is explained for order later on. 
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[0030] First, a substrate 1 is washed and the component electrodes 4 and 5 are formed ( drawing ! (a)).. 
[0031] Nextl the thin film.3 for electron .emission section formation is formed ( dravong^ (b)). , 
[0032] Next[ the carbon system thin film 6 is formed ( drawing 2 (c)). A carbon material can use suitably so that that 
from which the easy and fiim uniform to a large area is obtained may be desirable and may mention a thin film with 
few secondary-electrori-emissiori multipliers later as an ingredient of the carbon system thin film £■ In addition^ this 
process may be performed before formation of the thin film 3 for electron emission section formation. Generally, in 
order to be easy to become a ****** organization and to acquire desired sheet resistance, a thin film is continuation 
and its uniform thin film is desirable. The carbon thin film is convenient at this point. If a carbon thin film-has lnm : or 
more of thickness, becoming uniform by, the continuation film is confirmed experimentally. .Furthermore, it is known 
that the secondary-electron-emission multiplier of carbon is also small . As the formation approach of a carbon thin 
film, a spatter, vacuum evaporation technique, the applying method, the polymerization method by the electron beam 
by carbon .system- gW.pr.th?-.P'lasma method, .a CVD method, etc. are raised. By every approach. of these, the stable 
carbon thin film is obtained .easily! In addition, an example describes detailed 

[0033] Next, by foaming, the electron emission section 2 is formed and actiyation is-performed ( drawjng.2 (d)). 

[0034] In the above, the manufacture approach of the.electron emission, component ;of this invention was 

[0035] In^addition^ the fundamental property of an electron emission cqmponentis np% influenced by formation of the 

carbon system thin film 6 in this invention. Since this has the resistance of the carbon system thin film 6 high enough 

(more than i08ohms /.**), the leakage current which flows through the carbon .system thin film 6 is because it is 

sufficiently small compared with the component current observed while performing electron emission. 

[0036] Moreover, if it depends on this operation gestalt, even if electrification of an insulating substrate front face is - 

prevented and it is charged, since the secondary-electron-emission multiplier is small, the **** abnormality discharge 

by electronic multiplication can be controlled. For this reason, since the instability of the electron emission 

characteristic resulting from the potential instability of an insulating front face and discharge between the anodes near 

the component are controlled, the stable electron emission.characteristicpf long duration s acquired. 

[0037] Since the electron emission component which starts this invention as mentioned above has an increment 

property in monotone over the component applied voltage of the stable electron emission characteristic If, i ; ev a . 

component current, and the emission current Ie over long duration, it can expect the application to the direction of 

[0038] As mentioned above, although the fundamental configuration of a surface conduction mold electron emission 
component and the process were described, if it has three descriptions in the property of a surface conduction mold 
electron emission component according to the thought of this invention, it is not limited to an above-mentioned 
configuration etc., but can apply also in image formation equipments, such as the below-mentioned electron- source and 
a display. 

[0039] — 

[Example] (Example 1 ) The configuration of the fundamental surface conduction mold electron emissiort^omponent 
concerning this invention is the same as that of the top view of drawing 1 a and b, and a sectional view, 
[0040] The manufacturing method of the surface conduction mold electron emission component concerning this 
invention is the same as that of drawing 2 fundamentally. Hereafter, with reference to drawing! , the fundamental 
configuration and fundamental manufacturing method of a component concerning this invention are explained 
(Process - a) On the substrate 1 which formed silicon oxide with a thickness of 0.5 microns with the CVD method on 
the defecated blue plate glass, photoresist (RD-2000N-41 Hitachi Chemical Co., Ltd. make) formation of the pattern 
which should serve as the component electrodes 4 and 5 and the component inter-electrode gap G was earned out and 
the sequential deposition of Ti with a thickness of 50A and the Pt with a thickness of 1000A was earned out with the 
vacuum deposition method. The photoresist pattern was dissolved by the organic solvent, lift off of the Pt/Ti deposition 
film was carried out, and the component electrode spacing LI was made into 10 microns, and formed the component 
electrodes 4 and 5 which have 300 microns for the width of face Wl of a component electrode. 
(Process - b) The mask of the thin film 3 for electron emission section formation of the electron emission component 
concerning this process was a mask which has opening in the electrode gap LI between components, and this near, 
carried out Cr film of lOnm of thickness deposition and patterning vacuum deposition with this mask, and earned out 
heating baking processing for 12 minutes for organic [ Pd ] (ccp4230 Okuno Pharmaceuticals company make) at 
rotation spreading and 300 degrees C with the spinner on it. Moreover, the thickness of the thin film 4 for electron 
emission section formation which consists of a particle which consists of Pd as a main element formed in this way is 
100A, and sheet resistance is 2x104. They were omega/**. In addition, as the particle film described here was 
mentioned above, it is the film with which two or more particles gathered, and not only the condition that the particle 
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distributed separately but a particle puts mutually contiguity or the film in the condition (the shape of an island is also 
included) of having overlapped, as the fine structure, and the particle size means the path about the particle which can 
recognize particle shape in said condition. - 

(Process - c) Cr film and the thin film 3 for electron emission section formation after baking were etched, by acid 
etchant, and the desired pattern was formed. 

[0041] The component electrodes 4 and 5 and: the thin film 3 grade for. electron emission section formation were 
formed on the substrate 1 according to the above process. . 

(Process - d) the substrate 1 in which the component electrodes 4 and 5 and the thin film 3 for electron emission 
section formation were formed was, washed again, and after making it dry, the carbon system thin film 6 covered the 
whole front face of a substrate 1 by the approach described below. 

[0042] The carbon thin film was formed by RF magnetron sputtering. The used target is C (99.99% of purity). The used 
gas is Ar, it is Ar partial pressure 5mTorr, and spatter power is 5W/**. In addition, the confe low of the thickness is 
carried .out by spatter time amount' ; • 

[0043] and **** - the same -- a carbon thin film -- a glass substrate top - respectively - lnm - 20nm formed 
membranes and l Onm of 5nm of 3nm of 2nm of thin films of G was obtained. When the sheet resistance of the 
substrate of the number of each class is measured by four probes, at the time of lnm of thickness -. 5x108 the time of 
omega/**, and 2nm of thickness -1x108 the time of omega/**, and 3nm of thickness -- 6x107 the time of omega/**, 
and 5nm Of thickness - 4x107 the time of omega/**, and lOnm of thickness — 2x1.07 the time of omega/**, and 20nm 
of thickness -1x107 They were omega/**. In addition, the; relation of the thickness value and resistance of these 
carbon system thin films can change spatter conditions, or can also change them by heat treatment, ambient atmosphere 
processing, etc., and the above-mentioned relation is not universal. 

[0044] Moreover, in order to evaluate the situation of electrification of a carbon system thin film, the weighting 
network shown in drawing 3 was. 1 is the substrate of an insulator and an electrode for 20 to take a gland from the rear 
face of an insulator substrate and 30 are grounded to the gland with the electrode. 6 is a carbon system thin film. 80 is a 
probe electrode for seeing the situation of electrification, and this potential is connected to surface potential 90 [ a total 
of]. 50 is connected with the high voltage power supply 70 with the, anode electrode: Such system of measurement has 
a substrate and ah anode, electrode in a vacuum housing, and it is measured in a vacuum. 

[0045] This result is explained with reference to drawing 4 . When the anode electrical potential difference Va is 
impressed to a certain time of day from a high voltage power supply 6 and there is no carbon system thin film 4 that is, 
only in the case of an insulating substrate, the potential of a probe electrode is divided by the capacity decided by the 
vacuum, the dielectric constant of an insulating substrate, and distance of space, and is charged in electropositive 
potential. The more insulation is high, the more this electropositive potential is saved for a long time. Moreover, if the 
anode electrical potential difference Va is turned OFF, it will be charged in electronegative potential. 
[0046] For example, when about 5kV of Va(s) is impressed, probe potential requires a high electrical potential ■ . 
dtf&rw^^^^ : i34to-^odti^ : 8 as the electrode 3 which may increase by 2kV or more and has been grounded in 
this case, and as a result, dielectric breakdown of it may be carried out, and -it may discharge. ; v 
[0047] On the other hand, if a carbon system thin film is formed on an insulating substrate, potential will decline with a 
certain time constant like drawing 4 . Supposing the same configuration of this time constant, i.e J, capacity, is the same, 
it will decrease with the time constant decided by resistance of a carbon system thirt film, and potential is set to OV. It 
potential is 0V, since the high potential difference is not produced in each-electrode, : dielectric breakdown will not be 

carried out. ' ' : '■';•'•■•">' '. ' " .. : -\ ' ■> ' "... ... . . ... <•,•■■.. 

[0048] The situation of electrification when setting thickness of an above-mentioned Carbon system thin lnm to lnm - 
20 nm based on this measurement was irieasured. Consequently; in every thickriess; it turned Out that electrification is 
decreased immediately. Incidentally the damping time at the time of lnm was about TOms. Moreover, m every 
thickness, the structure of a thin film was the continuation film and was electrically good, [^connection ] ■ 
[0049] The conductivity of a carbon system thin film is 104 experimeritally. When it was lOlOohms / *■* extent from 
omega/** /the damping time is 1 Or less s, and it became clear that dielectric breakdown was not earned out even if it 
raises about 20kV of high pressures. \ ,. . ; . 

[00501 Thickness of a carbdrt system thin film was set to about lnm by above-mentioned examination. • 
(Process - e) Next, in process-e which is not illustrated to drawing 2, after having installed in the measurement 
evaluation equipment shoWrt in drawing 6 . exhausting with the vacuum pump and reaching the degree of vacuum of 
2xl0-5Torr between 1 the component electrode 4 of a compohent, and 5, the electrical potential difference was 
impressed and energization processing (foaming processing) was carried out from the power source 31 for impressing 
the component electrical potential difference Vf to a component. The voltage waveform of foaming processing is 
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shown in drawing 5 . . 

[0051] Tl and T2 were the pulse width and pulse separations of a voltage waveform among drawing, in this example, 
Tl was made into 1 ms, they made T2 10 mses, the pressure up of the peak value (peak voltage at the time of foaming) 
of a square wave was carried out at 0.1 V step, and it performed foaming processing. Moreover, during foaming 
processing, to coincidence, it was the electrical potential difference of 0.1V, and the resistance measurement pulse was 
put among T2, and resistance was measured, in addition, termination of foaming processing the measured value in a 
resistance measurement pulse - about 1 it considered as the time of becoming M ohms or more, and impression of 
the electrical potential difference to a component was ended to coincidence. The foaming electrical potential difference 
VF at this time was 5,0V. 

[0052] Then, holding a component in a vacuum, annealing was carried out at 150 degrees C, and the thin film 3 and the 
carbon thin film 6 containing the electron emission section were returned to coincidence. 
(Process - f) Then, in process-f which is not illustrated to drawing 2, what confined the acetone in ampul was 
introduced in the vacuum through the slow leak bulb, and 1 .0x1 0-3Torr was maintained. ■ 
[0053] Next, activation was carried out to the component which carried out foaming processing, having changed into 
the square wave the triangular wave shown in drawing 5 , and having used the peak value as 14V. 
[0054] In activation, the pulse voltage was impressed to component inter-electrode within the measurement evaluation- 
equipment shown in drawing 6 , measuring the component current If and the emission current Ie; Since effectiveness 
eta (Ie/Ifxl00%) became max in about 30 minutes, energization was stopped, the slow leak bulb was shut and 
activation was ended.- 

(Process - g) In this way, the electron emission section 2 was formed, the electron emission component 84 was 
produced in process-g which is not illustrated to drawing 2, and the electron emission characteristic was evaluated. 
[0055] In addition, the degree of vacuum in 5000V and the vacuum devices at the time of electron emission 
characteristic measurement was set ( the distance between an anode electrode and an electron emission component ] to 
lxl0-8Torr for the potential of 4mm and an anode electrode. Although the component electrical potential difference 
was impressed 14V among the electrodes 5 and 6 of a component, the electron emission characteristic was very stable 
and destruction of the component by discharge etc. was not produced. 

[0056] In addition, when the sample which does not have a carbon system thin film for a comparison was evaluated, the 
temporal response of the amount of electron emission was large, and discharge arose within 5 hours, and the 
component broke. . 
[0057] As mentioned above, with the carbon system thin film by this invention, it was stable and the electron emission 
characteristic which discharge does not produce was acquired. 

(Example 2) This example describes the sample which formed the carbon system thin film in the substrate first, as 
shown in drawing 7 . . 
(Process - a) The spin coat of the water solution of the thing of carbon distribution ingredient (particle size of 0.1 
micrometers) marketing was carried out on the defecated blue plate glass 1. A cart>on distribution ingredient is Ti02 in- 
order to lower conductivity by using a graphite as a principal component. What is added was used. With spin coat 
conditions and wafer-solution cbncjeritratioii; the carbon system thin film 6 of various thickness can be formed. In order 
to stabilize this carbon system thin film, it heat-treated at 200 degrees C. In order to make it optimization by the 
relation between thickness and resistance, having called the carbon system thin film here Since carbon is made to mix 
an impurity and it carries out adjustable [ of the resistivity ], are calling it the carbon system thin film. Photoresist (RD- 
2000N-41 Hitachi Chemical Co., Ltd. make) formation of the pattern which should serve as the component electrodes 4 
and 5 and the component inter-electrode gap G on the blue plate glass substrate 1 covered with the produced carbon 
system thin film is carried out. Thus, with a vacuum deposition method The sequential deposition of Ti of thickness 
50A and the Pt of thickness 1000A was carried out. The photoresist pattern was dissolved by the organic solvent, lift 
off of the Pt/Ti deposition film was carried out, and the component electrode spacing LI was made into 10 microns, 
and formed the component electrodes 4 and 5 which have 300 microns for the width of face Wl of a component 

[0058] When the sheet resistance of a substrate to various thickness is measured by four probes, at and the time of 0.1 
micrometers of thickness 8x108 the time of omega/**, and 0.2 micrometers of thickness -- 1x108 the time of 
omega/**, and 0.4 micrometers of thickness - 5x107 the time of omega/**, and 0.6 micrometers of thickness - 1x107 
the time of omega/**, and 1.0 micrometers of thickness - 2x107 omega/** -- it came out. In addition, the relation of 
these thickness and resistance can change the impurity ingredient and the mixed ratio in a graphite, or can also change 
them on spin coat conditions, water-solution concentration, heat treatment conditions, etc., and the above-mentioned 
relation is not Universal. 
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[0059] Moreover, potential measurement to various thickness was performed like the example 1. Also in this case, 
potential was decreased in 10 or less ms of time constants in every thickness, and it turned out that it is 0V. 
[0060] in order [ moreover, ] to evaluate the crystallinity of the produced carbon system thin film - an X diffraction 
and Raman - the spectrum was performed. Consequently, in 0.4 micrometers or less, it became clear amorphous one 
and in 0.4 micrometers or more that it was mixing of a crystal as it is amorphous. 

[0061] Furthermore, electron beam irradiation was performed on the substrate of each above-mentioned thickness 
carbon system thin film, and the secondary-electron-emission multiplier was measured. When incidence of the electron 
ray was carried out by 5kV, the secondary-electron-emission multiplier was one or less in thickness 0.2 micrometers or 



more. 

[0062] At the time of 0.1 micrometers, the secondary-electron-emission multiplier became two or more, and the 
electrification phenomenon reflected in the property of a substrate substrate was observed. 

[0063] The carbon system thin film which has 0.4-micrometer thickness by this example by the above two examination 

was used. . . 

[0064] Furthermore, process given in the first example in this example - e, process - The electron emission component 
was produced at the same process as f and process-g. In this electron emission component, although the degree of 
vacuum in 6000V and the vacuum devices at the time of electron emission characteristic measurement was set [ the 
distance between an anode electrode and an electron emission component J to lxl0-8Torr for the potential of 2.8mm 
and an anode electrode and the component electrical potential difference was impressed 14V between the electrode of a 
component, and 6, the electron emission characteristic was very stable and destruction of the component by discharge 
etc. was not produced. 

[0065] In addition, when the sample similarly produced except not forming the carbon system thin film 6 tor the 
comparison was evaluated, abnormality discharge arose within 1 hour and the component destroyed the sample without 
a carbon system thin film. 

[0066] As mentioned above, with the antistatic film by this invention, it was stable and the electron emission 
characteristic which discharge does not produce was acquired. Moreover, it became clear to coincidence that the 
antistatic film by this invention is amorphous or that crystallinity was sufficient. 

(Example 3) This example is an example of the image formation equipment which carried out passive-matrix 
arrangement of many surface conduction electron emission components. 

[0067] Some top views of an electron source are shown in drawing 12 . Moreover, the A-A sectional view in drawing 
is shown in drawing 13 . However, what showed the same notation by drawing 12 R> 2 and drawing 13 shows the 
same thing For the direction wiring of X corresponding to Dxn of drawing 9 in 82 corresponding to a substrate m 1 (it 
is also called bottom wiring), the direction wiring (it is also called upper wiring) of Y corresponding to Dyn of drawing 
9 in 83 the thin film with which 3 contains the electron emission section, and 4 and 5, as for the antistatic film and 131, 
a component electrode and 6 are [ a layer insulation layer and 152 ] the contact holes for the electrical installation of the 
component electrodes 4 and 5 and the bottom wiring 82 here. j , • n< - A - 

[0068] Next, the manufacture approach is concretely explained with reference to drawing 14 and drawing 15 according 
to the order of a process. 

(Process - a) On the substrate 1 which formed silicon oxide with a thickness of 0.5 microns by the spatter on the 
defecated blue plate glass After BEKU [ carrying out the laminating of Cr of thickness 50A, and the Au of thickness 
6000A one by one with vacuum deposition and / it / with a spinner / rotation-applying a photoresist (AZ1370 Hoechst 
A G make) and ] a photo mask image is exposed and developed. The resist pattern of the bottom wiring 82 is formed, 
wet etching of the Au/Cr deposition film is carried out, and the wiring 82 under a desired configuration is formed. 
(Process - b) The layer insulation layer 151 which consists of silicon oxide with a thickness of 1.0 microns next is 
deposited by RF spatter. . , , . . _ . , . 

(Process - c) The photoresist pattern for forming a contact hole 1 52 in the silicon oxide deposited at Process b is made, 
the layer insulation layer 151 is etched by making this into a mask, and a contact hole 152 is formed. Etching is CF4. 
H2 It was based on the RIE (Reactive Ion Etching) method using gas. . 
(Process - d) After that, photoresist (RD-2000N-41 Hitachi Chemical Co., Ltd. make) formation of the pat ern which 
should serve as the component electrodes 4 and 5 and the component inter-electrode gap G was carried out, and the 
sequential deposition of Ti with a thickness of 50A and the nickel with a thickness of 1000A was carried out with the 
vacuum deposition method. The photoresist pattern was dissolved by the organic solvent lift off of *e nl ckel/T 
deposition film was carried out, and the component electrode spacing LI was made into 3 microns and formed the 
component electrodes 4 and 5 which have 300 microns for the width of face Wl of a component electrode^ 
(Process - e) After forming the photoresist pattern of the upper wiring 83 on the component electrodes 4 and 5, li with 
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a thickness of 50A and Au with a thickness of 5 000 A were deposited with vacuum deposition one by one, lift off 
removed the unnecessary part, and the upper wiring 83 of a desired configuration was formed. 
(Process - f) The mask of the thin film 2 for electron emission section formation of the electron emission component 
concerning this process was a mask which has opening in electrode gap between components G, and this near, carried 
out the Cr film 141 of 1000 A of thickness deposition and patterning vacuum deposition with this mask, and carried out 
heating baking processing for 10 minutes for organic [ Pd ] (ccp4230 Okuno Pharmaceuticals company make) at 
rotation spreading and 300 degrees C with the spinner on it. Moreover, the thickness of the thin film 3 for electron 
emission section formation which consists of a particle which consists of Pd as a main element formed in this way is 
100A, and sheet resistance is 5x104. They were omega/**, In addition, as the particle film described here was 
mentioned above, it is the film with which two or more particles gathered, and not only the condition that the particle 
distributed separately but a particle puts mutually contiguity or the film in the condition (the shape of an island is also 
included) of having overlapped, as the fine structure, and the particle size means the path about the particle which can 
recognize particle shape in said condition. 

(Process - g) The Cr film 141 and the thin film 3 for electron emission section formation after baking were etched by 
acid etchant, and the desired pattern was formed. 

(Process - h) A pattern which applies a resist in addition to contact hole 152 part was formed, and the sequential 
deposition of Ti with a thickness of 50A and the Au with a thickness of 5000A was carried out with vacuum 
deposition. The contact hole 142 was embedded by removing an unnecessary part by lift off. 
(Process - i) The carbon system thin film 6 was formed at the same process as an example 1 . 

[0069] The bottom wiring 82, the layer insulation layer 141, the upper wiring 83, the component electrodes 4 and 5, the 
thin film 3 for electron emission section formation, and the carbon system thin film 6 grade were formed on the 
insulating substrate 1 according to the above process. 

[0070] In addition, drawing 8 is the electron emission component created at the almost same process as drawin gJZ , and 
is formed in a wall surface perpendicular to electron emission section 2 substrate 1. Here, the insulating thin film 31 in 
drawing 8 is formed in order to offer the above-mentioned perpendicular wall surface. 

[0071] Moreover, also in the electron emission component of drawing 7 in which the direct carbon system thin film 6 
was formed on the substrate 1, it is fundamentally the same as that of drawing 14 and 15. 

[0072] Next, the example which constituted the display using the electron source created as mentioned above is 
explained with reference to drawing 9 thru/or drawing 1 1 . 

[0073] After fixing the substrate 1 which produced many flat-surface mold surface conduction electron emission 
components as mentioned above on the rear plate 91, To 5mm upper part of a substrate 1, a face plate 96 (a fluorescent 
screen 94 and the metal back 95 are formed and constituted by the inside of a glass substrate 93) is arranged through a 
housing 92. Frit glass was applied to the joint of a face plate 96, a housing 92, and the rear plate 91, and it sealed by 
calcinating 10 minutes or more at 400 degrees C thru/or 500 degrees C in atmospheric air or nitrogen-gas-atmosphere 
mind: moreover, since it is usually glass which is an insulator in a housing 92, it is charged also inside this housing -- 
making - ** — the carbon system thin film is formed like. 

[0074] Moreover, frit glass also performed immobilization of the substrate 1 to the rear plate 91. In drawin g_10 , 84 is 
82 and an electron emission component and 83 are component wiring of the direction of X, and the direction of Y, 
respectively. 

[0075] In the case of monochrome, it consisted only of the fluorescent substance, but in this example, the fluorescent 
substance adopted the stripe configuration, and the fluorescent screen 94 formed the black stripe previously, applied 
each color fluorescent substance to the gap section, and produced the fluorescent screen 94. The approach of applying a 
fluorescent substance to the glass substrate 93 using the ingredient which uses as a principal component the graphite 
used well usually used slurry method as an ingredient of a black stripe. 

[0076] Moreover, the metal back 95 is usually formed in the inside side of a fluorescent screen 94. The metal back 
performed data smoothing (usually called filming) of the inside side front face of a fluorescent screen after fluorescent 
screen production, and it produced by carrying out vacuum deposition of the aluminum after that. 
[0077] Since the conductivity of a fluorescent screen 94 is further raised to a face plate 96, a transparent electrode (un- 
illustrating) may be prepared in the external surface side of a fluorescent screen 84, but in this example, since 
conductivity sufficient in just the metal back was acquired, it omitted. 

[0078] When performing the above-mentioned sealing, in the case of the color, sufficient alignment was performed in 
order to have to make each color fluorescent substance and an electron emission component correspond. 
[0079] After exhausting the ambient atmosphere in the glassware completed as mentioned above with the vacuum 
pump through the exhaust pipe (not shown) and reaching sufficient degree of vacuum, the electrical potential difference 
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was impressed between the electrode 5 of the electron emission component 84, and 6 through the container outer edge 
child Dxol thru/or Doxm, Doyl, or Doyn, and the electron emission section 2 was created by carrying out foaming 
processing of the thin film 2 for electron emission section formation. The voltage waveform of foaming processing is 
the same as that of drawing 5 R>5b. 

[0080] In this example, Tl was made into 1 ms, T2 was made into 10 ruses, and it carried out under the vacuum 
ambient atmosphere of abbreviation lxl 0-5Torr. 

[0081] Thus, the created electron emission section 2 changed into the condition that the particle which uses a palladium 
element as a principal component was distributed, and the mean particle diameter of the particle was 30A. 
[0082] Next, from the exhaust pipe of a panel, the acetone was introduced in the panel through the slow leak bulb, and 
1.0xl0-3Torr was maintained. By the same square wave as foaming, activation was performed wave height 14V with 
the degree of vacuum of degree of vacuum 2xl0-5Torr, measuring the component current If and the emission current 
Ie. A line and the electron emission section 2 were formed for foaming and activation as mentioned above; and the 
electron emission component 84 was produced. 

[0083] Next, to the degree of vacuum of 10-6Torr extent, it exhausted, and welded by heating a non-illustrated exhaust 
pipe with a gas burner, and the closure of an envelope was performed. 

[0084] In order to maintain the degree of vacuum after the closure finally, getter processing was performed by the high- 
frequency-heating method. 

[0085] In the image display device of this invention completed as mentioned above for each electron emission 
component Through the container outer edge child Dxl Dxm and Dyl thru/or Dyn by impressing a scan signal and a 
modulating signal from a signal generation means by which it does not illustrate, respectively Carried out electron 
emission, and impressed the high pressure of several kV or more to the metal back 09 or a transparent electrode (un- 
illustrating) through the secondary terminal Hv, accelerated the electron beam, it was made to collide with a fluorescent 
screen 08, and the image was displayed by making light excite and emit. 

[0086] Also in this case, the stable image was displayed and destruction by the flaw and discharge of the deviation of 
an electron beam etc. was not seen [ near the housing ]. 

[0087] In addition, although the electron source which wired the ladder mold in the electron emission component was 
shown in drawing 16, the same is said of the manufacture approach of this image display device. 
[0088] Drawing 16 is the mimetic diagram showing an example of the electron source of ladder mold arrangement. In 
drawing 16 , the electron emission component 84 is formed on the electron source substrate 1. The common wiring 
12412 (Dxl-DxlO) is for connecting the electron emission component 84. Two or more child emission components 84 
are allotted to juxtaposition in the direction of X on the substrate 1 (this is called a component line). Two or more these 
component lines are arranged, and constitute the electron source. Each component line can be made to drive 
independently by impressing driver voltage between common wiring of each component line, namely, - the component 
line which does not emit an electron beam for the electrical potential difference more than an electron emission 
threshold to a component line to make it emit an electron beam - the electrical-potential-difference impression below 
an electron emission threshold - it carries out. The common wiring Dx2-Dx9 of each component spacing can also 
consider Dx2 and Dx3 as the same wiring. 

[0089] Drawing 17 is the perspective view showing an example of the panel structure in image formation equipment 
equipped with the electron source of ladder mold arrangement. The hole 1 3 3 for an electron to pass is established in the 
grid electrode 132. Moreover, Dl, D2, -Dm are container outer edge children. Gl, G2, -Gn are the container outer 
edge children connected to the grid electrode 132. In the electron source substrate 1, common wiring of each 
component spacing is considered as the same wiring. In drawing 17 , the grid electrode 132 is formed between the 
substrate 1 and the face plate 96. The grid electrode 132 is for modulating the electron beam emitted from the surface 
conduction mold emission component, and in order to make the electrode of the shape of a stripe established by 
intersecting perpendicularly with the component line of ladder mold arrangement pass an electron beam, corresponding 
to each component, the hole 133 circular one piece at a time is formed. The configuration or installation location of a 
grid are not limited to what was shown in drawing 17 . For example, much passage openings can also be prepared m 
the shape of a mesh as a hole, and a grid can also be prepared a perimeter and near the surface conduction mold 

emission component. ' ■ 

[0090] The container outer edge children Dl and D2, -Dm and the grid container outer edge children Gl and G2, -Gn 
are electrically connected with the non-illustrated control circuit. 

[0091] With the image formation equipment of this example, the modulating signal for the image of one line is 
impressed to a grid electrode train at coincidence synchronizing with carrying out the sequential drive (scan) of the one 
every train of the component lines. Thereby, the exposure to the fluorescent substance of each electron beam can be 
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controlled, and it can display the image of one line at a time. 

[0092] Moreover, the carbon system thin film used for this invention is suitable to also cover not only an electron 
emission component but other components of the image formation equipment which used this. 

[0093] Drawing 18 forms a vacuum base material in the image formation equipment shown in drawing 10 further. This 
vacuum base material 200 is formed in order to maintain a face play and the smoothness system of 96 and to maintain 
the reinforcement of the image display panel 1 1 1 whole. That is, if image display is performed being accompanied by 
electron emission, the electron will cause the charge up in the vacuum base material 200 above-mentioned front face. 
Also in order to prevent this charge up, the carbon system thin film is useful. 

(Example 4) Next the example of a configuration of the drive circuit for performing the television display based on the 
TV signal of NTSC system is explained to the display panel constituted using the electron source of passive-matrix 
arrangement using drawing 19 . In drawing 19 , since the image display panel 1 1 1 is driven, a scanning circuit 112, a 
control circuit 1 13, a shift register 1 14, the Rhine memory 115, the synchronizing signal separation circuit 116, the 
modulating-signal generator 117, and direct current voltage supplies Vx and Va are formed. 

[0094] The display panel 1 1 1 is connected with the external electrical circuit through a terminal Dxl thru/or Dxm a 
terminal Dyl or Dyn, and a secondary terminal Hv. The scan signal for carrying out the party [ every ] (n elements) 
sequential drive of the electron emission elements by which matrix wiring was carried out is impressed at a terminal 
Dx l thru/or Dxm to the electron source established in the display panel, i.e., the letter of a matrix of a m line n train. 
r0095] The modulating signal for controlling the output electron beam of each component a party's electron emission 
component chosen by said scan signal is impressed to a terminal Dyl thru/or Dyn. Although the direct current voltage 
of lOkV is supplied to a secondary terminal Hv from direct current voltage supply Va, this is the acceleration voltage 
for giving sufficient energy exciting a fluorescent substance to the electron beam emitted from an electron emission 

?00961 Alarming circuit 1 12 is explained. Inside, this circuit is the thing equipped with m switching elements (SI . 
thru/or Sm show typically among drawing), and is located. Each switching element chooses the output voltage of direct 
current voltage supply Vx, or either of 0V (grand level), and is electrically connected with the terminal Dxl of a 
display panel 101 thru/or Dxm. Each switching element of SI thru/or Sm can operate based on the control signal Tscan 
which a control circuit 103 outputs, and can be constituted by combining switching like FET for example. 
[00971 In this example, direct current voltage supply Vx are set up so that a fixed electrical potential difference which 
the driver voltage impressed to the component which is not scanned based on the property (electron emission threshold 
electrical potential difference) of an electron emission component turns into below an electron emission threshold 
electrical potential difference may be outputted. . 
r00981 A control circuit 1 1 3 has the function to adjust actuation of each part so that a suitable display may be 
performed based on the picture signal inputted from the exterior. A control circuit 113 generates each control signal of 
Tscan, Tsft, and Tmry to each part based on the synchronizing signal Tsync sent from the synchronizing signal 

[OO^TX^chronlzing signal separation circuit 1 16 is a circuit for separating a synchronizing signal component and 
a luminance-signal component from the TV signal of the NTSC system inputted from the outside, and can be 

oSS usiS a general frequency-separation (filter) circuit etc. Although the separation **** synchronizing ^signal 
consisted of the Vertical Synchronizing signal and the Horizontal Synchronizing signal by the synchronizmg signal 
separation circuit 116, it illustrated as an expedient Tsync signal of explanation here. The lummarxce-signal corr^onent 
of the image separated from said TV signal was expressed as the DATA signal for convenience. Said DATA signal is 
inDutted into a shift register 114. . ... „ , 

TOIOO] It operates based on the control signal Tsft which a shift register 1 14 is for carrying out serial/parallel 
conversion of said DATA signal inputted serially for every line of an image, and s sent ^™ d J^ 1 *^*™ 
(Sis, it can also be said that a control signal Tsft is the shift clock of a shift register 104.). The data for the image of 

S by which serial/parallel conversion was carried out (equivalent to the drive data for aM^J^ 
component N component) are outputted from said shift register 104 as a parallel signal of Idl thru/or N individual of 

Sibil The Rhine memory 1 15 is storage for between need time amount to memorize the data for the image of one line, 
^SSm^SSm of Idl thru/or Idn suitably according to the control ^signal 1 Tmry *^r»£^ 
1 13. The memorized contents are outputted as Ml thru/or Fdn, and are inputted into the modulating-signal generator 

mi02TThe modulating-signal generator 107 is a source of a signal for carrying out the drive modulation of each of an 
S^^SSS appropriately according to each of image data Ml thru/or Fdn, and the output signal is 
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impressed to the electron emission component in a display panel 1 1 1 through a terminal Dy 1 thru/or Dyn. 
[0103] As mentioned above, the electron emission component which can apply this invention has the following basic 
properties to the emission current Ie. That is, there is a clear threshold electrical potential difference Vth in electron 
emission, and only when the electrical potential difference more than Vth is impressed, electron emission arises. To the 
electrical potential difference more than an electron emission threshold v the emission current also changes according to 
change of the applied voltage to a component. When impressing a pulse-like electrical potential difference to this 
component, for example, even if it impresses the electrical potential difference below an electron emission threshold, 
electron emission is not produced from this, but an electron beam is outputted when impressing the electrical potential 
difference more than an electron emission threshold. It is possible in that case to control the reinforcement of an output 
electron beam by changing the peak value Vm of a pulse. Moreover, it is possible to control the total amount of the 
charge of the electron beam outputted by changing the width of face Pw of a pulse. 

[0104] Therefore, according to an input signal, an electrical-potential-difference modulation technique, pulse width 
modulation, etc. are employable as a method which modulates an electron emission component. It faces carrying out an 
electrical-potential-difference modulation technique, and as a modulating-signal generator 1 1 7, the electrical-potential- 
difference pulse of fixed die length is generated, and the circuit of an electrical-potential-difference modulation 
technique which modulates the peak value of a pulse suitably according to the data inputted can be used. 
[0105] It faces carrying out pulse width modulation and the circuit of pulse width modulation which generates the 
electrical-potential-difference pulse of fixed peak value as a modulating-signal generator 107, and modulates the width 
of face of an electrical-potential-difference pulse suitably according to the data inputted can be used. 
[0106] The thing of an analog signal type can also be used for a shift register 1 14 or the Rhine memory 115 also for the 
thing of a digital signal type. It is because serial/parallel conversion and storage of a picture signal should just be 
performed at the rate of predetermined. 

[0107] What is necessary is just to form an A/D converter in the output section of 1 16 at this, although it is necessary to 
digital-signai-ize the output signal DATA of the synchronizing signal separation circuit 1 16 to use a digital signal type. 
The circuit where the output signal of the Rhine memory 1 15 is used for the modulating-signal generator 1 17 by the 
digital signal or the analog signal in relation to this becomes a different thing a little. That is, in the case of the 
electrical-potential-difference modulation technique using a digital signal, it responds to the modulating-signal 
generator 1 17 at the need for example, using a D/A conversion circuit, and is ****** about an amplifying circuit etc. In 
the case of pulse width modulation, the circuit which combined the comparator (comparator) which compares with the 
output value of said memory the output value of the counter (counter) which carries out counting of the wave number 
which a high-speed oscillator and an oscillator output, and a counter is used for the modulating-signal generator 117. 
The amplifier for amplifying the voltage of the modulating signal which a comparator outputs and by which Pulse 
Density Modulation was carried out even to the driver voltage of an electron emission component if needed can also be 
added. 

[0108] In the case of the electrical-potential-difference modulation technique using an analog signal, the amplifying 
circuit which used the operational amplifier etc. can be adopted as the modulating-signal generator 117, and a level 
shift circuit etc. can also be added to it if needed. In the case of pulse width modulation, for example, a voltage- 
controlled oscillator circuit (VCO) can be adopted, and the amplifier for ******(ing) to the driver voltage of an 
electron emission component if needed can also be added to it. 

[0109] In the image image formation equipment (display) of such this invention, electron emission arises by impressing 
a signal level and a scan electrical potential difference to each electron emission component through the container outer 
edge child Dl Dm and Gl thru/or Gn. High pressure is impressed to the metal back 85 or a transparent electrode (un- 
illustrating) through a secondary terminal Hv, and an electron beam is accelerated. The accelerated electron collides 
with a fluorescent screen 94, luminescence produces it, and an image is formed. 

[0110] The configuration of the image formation equipment described here is an example of the image formation 
equipment which can apply this invention, and various deformation is possible for it based on the technical thought of 
this invention. Although NTSC system was held about the input signal, an input signal is not restricted to this and high 
definition TV methods and ATV methods including TV signal which consists of much scanning lines, for example, 
MUSE, can also be used for it rather than this besides being PAL, an SECAM system, etc. 

[01 1 1] The image formation equipment of this invention can be used also as image formation equipment as an optical 
printer constituted using the photosensitive drum besides image formation equipments (indicating equipment), such as 
image formation equipment (indicating equipment) of television broadcasting, a video conference system, and a 

computer, etc. . . . u 

[01 12] Next, drawing 20 is drawing to show an example of the display constituted so that the image information with 
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which the display panel which used the surface conduction mold emission component of said explanation as a source of 
an electron beam is provided from the various sources of image information including television broadcasting could be 
displayed. 1800 in drawing -- a display panel and 1801 -- the drive circuit of a display panel, and 1802 - a display- 
panel controller and 1803 a multiplexer and 1804 -- a decoder and 1805 -- as for an image input interface circuitry, 
and 1812 and 1813, for an image generation circuit, 1808, and 1809 and 1810, an image memory interface circuitry and 
1 8 1 1 are [ an inpu t/output interface circuit and 1 806 / CPU and 1 807 / TV signal receive circuit and 1 8 1 4 ] the input 
sections. (When receiving the signal which contains both image information and speech information like a television, 
signal , in addition , naturally , this indicating equipment omits explanation about a circuit , a loudspeaker , etc. about 
reception , separation , regeneration , storage , etc. of the speech information which is not directly related to the 
description of this invention , although it is ****** about a display , simultaneously the voice of an image . ) in 
accordance with the flow of a picture signal , the function of each part explains hereafter 

[0113] First, the TV signal receive circuit 1813 is a circuit for receiving TV picture signal transmitted using radio- 
transmission systems, such as an electric wave and space optical communication. Especially the method of TV signal to 
receive may not be restricted and many methods, such as NTSC system, a PAL system, and an SEC AM system, are • 
sufficient as it. Moreover, TV signal (for example, the so-called high definition V including MUSE) which consists of 
these from much scanning lines further is a suitable source of a signal for raw or that about the advantage of said S 
display panel suitable for large-area-izing or large pixel number-ization. TV signal received by the TV signal receive - 
circuit 1813 is outputted to a decoder 1804. , ui 

[01 14] Moreover, the TV signal receive circuit 1812 is a circuit for receiving TV picture signal transmitted using cable- 
transmission systems, such as a coaxial cable and an optical fiber. Like said TV signal receive circuit 1813, especially 
the method of TV signal to receive is not restricted and TV signal received in this circuit is also outputted to a decoder 

[01°15] Moreover, the picture signal which the image input interface circuitry 1 81 1 is a circuit for incorporating the 
picture signal supplied from picture input devices, such as a TV camera and an image reading scanner, and was 
incorporated is outputted to a decoder 1 804. .... *u 

mil61 Moreover the picture signal which the image memory interface circuitry 1810 is a circuit for incorporating the 
Picture signal memorized by the video tape recorder (it omits Following VTR), and was incorporated is outputted to a v 

decoder 1804. . . . x c ■ .■ 

[0117] Moreover, the picture signal which the image memory interface circuitry 1809 is a circuit for incorporating the 
picture signal memorized by the videodisk, and was incorporated is outputted to a decoder 1 804. 
[01 18] Moreover, the static-image data which are a circuit for incorporating a picture signal and were incorporated are 
inputted into a decoder 1804 from the equipment with which the image memory interface circuitry 1808 has 
memorized static-image data like the so-called still picture disk. 

[01 191 Moreover the input/output interface circuit 1805 is a circuit for connecting this display and output units, such as • • 
an external computer, a computer network, or a printer. Not to mention performing I/O of image data or an alphabetic . 
character and graphic form information, it is also possible to perform a control signal, I/O of numeric data, etc. between 
CPUs 1 806 and the exteriors with which this indicating equipment is equipped depending on the case. 
[0120] moreover, the image data, and an alphabetic character and graphic form information that the image generation 
circuit 1807 is inputted from the outside through said input/output interface circuit 1805 - or it is a circuit for 
generating the image data for a display based on the image data, and the alphabetic character and graphic form 
information which are outputted from CPU1 806. The circuit required for generation including images, such as 
rewritable memory for accumulating image data, and an alphabetic character and graphic form information, read-only 
memory the image pattern corresponding to a character code is remembered to be, and a processor for performing an 
image processing, is included in the interior of this circuit. . 1on . ... 

[0121] Although the image data for a display generated by this circuit is outputted to a decoder 1804, it is also possible 
to output to an external computer network and an external printer through said input/output interface circuit 1 805 

[O^fAo^a^XJim does the activity which relates mainly to the motion control of this display, generation of a 
disolav image, selection, or edit. t . , . 

[01231 For example, a control signal is outputted to a multiplexer 1803, and the picture signal displayed on a display 
Panel is chosen suitably, or is combined, moreover, the picture signal displayed in that case - responding - the 
display-panel controller 1802 - receiving - a control signal - generating - a screen-display frequency a scan method 
(for example, is it an interlace or non-interlaced?), and a stroke - actuation of displays, such as the number of the 
scanning lines of a field, is controlled suitably. 
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[0124] Moreover, the direct output of image data, or an alphabetic character and graphic form information is carried 
out, or an external computer and memory are accessed through said input/output interface circuit 1 805 to said image 
generation circuit 1807, and image data, and an alphabetic character and graphic form information are inputted. In 
addition, of course, CPU 1806 may also start the activity of the purposes other than this. For example, it may be directly 
concerned with the function which generates information or is processed like a personal computer or a. word processor. 
Or as mentioned above, it may connect with an external computer network through the input/output interface circuit 
1805 for example, the activity of numerical calculation etc. may be done in cooperation with an external instrument. 
[0125] Moreover, the input section 1814 is for a user to input an instruction, a program or data, etc. into said CPU1806, 
for example, can use various input devices, such as a keyboard, a joy stick besides a mouse, a bar code reader, and a 
voice recognition unit. ' ' ' 

[0126] Moreover, a decoder 1804 is a circuit for carrying out inverse transformation of the various picture signals 
inputted from said 1807 thru/or 1813 to a three-primary-colors signal or a luminance signal and an I signal, and a Q 
signal In addition, all over this drawing, as a dotted line shows, as for a decoder 1 804, it is desirable to equip the 
interior with an image memory. This is for treating TV signals which face carrying out inverse transformation and need 
an image memory including MUSE. Moreover, it is because the advantage that image processings and edits including 
infanticide of an image, interpolation, expansion, contraction, and composition can be easily performed now in 
cooperation with said image generation circuit 1807 and CPU1806 is born or the display of a still picture becomes easy 
by having an image memory. .. ., 

[0127] Moreover, a multiplexer 1803 chooses a display image suitably based on the control signal inputted from said 
CPU1806. Namely, a multiplexer 1803 chooses [ from ] a desired picture signal among the picture signals which are 
inputted from a decoder 1804 and by which inverse transformation was carried out, and outputs it to the drive circuit 
1 80 1 In that case, it is also possible by changing and choosing a picture signal within 1 screen-display time amount to 
display the image which divides one screen into two or more fields, and changes with fields like the so-called multi- 
screen television: " . • '. . -*ioniu— J 
[0128] Moreover, the display-panel controller 1802 is a circuit for controlling actuation of the drive circuit 1801 based 

on the control signal inputted from said CPU1 806. 

[0129] First the signal for controlling the operating sequence of the power source for a drive of a display panel (not 
shown) is outputted to the drive circuit 1801 as a thing concerning fundamental actuation of a display panel. Moreover, 
the signal for controlling for example, a screen-display frequency and a scan method (for example, is it an interlace or 
non-interlaced?) is outputted to the drive circuit 1801 as a thing concerning the drive approach of a display panel. 
[0130] Moreover, the control signal which starts adjustment of the brightness and contrast of a display image, a color 
tone, or the image quality of sharpness depending on the case may be outputted to the drive circuit 1 801 
T0131] Moreover, the drive circuit 1801 is a circuit for generating the driving signal impressed to a display panel 1800, 
and operates based on the picture signal inputted from said multiplexer 1803, and the control signal inputted from said 
display-panel controller 1802. ■ c \- ■ a 

rOl 321 Although the function of each part was explained above, it is possible to display the image information inputted 
from the various sources of image information in this indicating equipment by the configuration illustrated to dj_wmg_l 
on a display panel 1800. That is, after inverse transformation of various kinds of picture signals including television 
broadcasting is carried out in a decoder 1804, they are suitably chosen in a multiplexer 1803 and are inputted into the 
drive circuit 1801. On the other hand, a display controller 1802 generates the control signal for controlling actuation of 
the drive circuit 1801 according to the picture signal to display. The drive circuit 1801 impresses a driving signal to a 
display panel 1800 based on the above-mentioned picture signal and a control signal. Thereby, an image is displayed in 
a display panel 1800. These the actuation ofa series ofis controlled by CPU1 806 in. generalization. 
[0133] Moreover, in this indicating equipment, it is possible in it not only displaying the image memory built m said 
decoder 1804, and the thing chosen from the image generation circuit 1807 and information, but carrying out edits 
including an image, such as composition including image processings, such as expansion, contraction, rotation, 
migration, edge enhancement, infanticide, interpolation, color conversion, and aspect ratio conversion of an image 
elimination, connection, exchange, and fitting, as opposed to the image information to display. Moreover, Jtough 
especially explanation of this example did not describe, the specialized circuit for performing processing and edit also 
about speech information may be prepared like the above-mentioned image processing or image edit . , 

T0134] Therefore, this indicating equipment can have functions, such as terminal equipments for office work ^eluding 
me image edit device treating the display device of television broadcasting, the terminal equipment of a television 
conference, a static image, and a dynamic image, the terminal equipment ofa computer, and a word processo r ; and a 
g^e machine, by one set, and its application range is very wide as industrial use or a noncommercial use. In addition, 
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it cannot be overemphasized that it is not what does not pass this drawing for an example of the configuration of the 
display using the display panel which makes a surface conduction mold emission component the source of an electron 
beam to have been shown, but is limited only to this. For example, even if it excludes the circuit concerning the 
function which does not have the purpose-of-use top need among the components of drawing ^ , it does not interfere. 
Moreover contrary to this, a component may be further added depending on the purpose of use. For example, when 
applying mis indicating equipment as a TV phone machine, it is suitable to add the transceiver circuit containing a 
television camera, a voice microphone, a lighting machine, and a modem etc. to a component. 

[0135] In this indicating equipment, since the formation of a thin form of the display panel which especially makes a 
surface conduction mold emission component the source of an electron beam is easy, depth of an indicating equipment 

can be made small. . , ... 

[0136] Big-screen-izing is easy for the display panel which makes a surface conduction mold emission component the 
source of art electron beam in addition to it, and since brightness is highly excellent also in an angle-of- visibility 
property, this display can display the image which was rich in overflow force with sufficient visibility on presence. 
[0137] 

[Effect of the Invention] Degradation of the component according to this invention, the electron emission characteristic 
of an electron emission component becomes very stable like, and according to discharge explained above was also able 

to be prevented. ..••it, 
[0138] Furthermore, it sets to the electron source which emits an electron according to an input signal. By constituting 
the electron source which has arranged two or more above-mentioned electron emission components on a base The line 
of the electron emission component which connected the both ends of each component to wiring Moreover, two or 
more rice cake, the arranging method for having the modulation means further, Electrically the electron emission 
component of each other which connected the component electrode of the pair of this electron emission component to 
the direction wiring of X of m and the direction wiring of Y of n which were insulated to a base by or the thing to 
consider as the electron source considered as the arranged arrangement Each electron emission component can 
manufacture now with the sufficient yield stably. 

[01391 Moreover, in image formation equipment, it was equipment which forms an image based on an input signal and 
at least since it was image formation equipment characterized by consisting of an image formation member and said 
electron source, it realized in the image formation equipment which the stability of the electron emission characteristic 
and improvement in a life are made, for example, uses a fluorescent substance as an image formation member, high- 
definition image formation equipment, for example, color flat television. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The basic block diagram of the flat-surface mold surface conduction electron emission component 
concerning this invention. 

[Drawing 21 The production process Fig. of the surface conduction mold electron emission component concerning this 

invention. . . 

[Drawin g 31 The conceptual diagram of the weighting network of electrification concerning this invention. 

[Drawing 4] Drawing showing probe potential. 

[Drawing 51 The foaming electrical-potential-difference wave form chart concerning this invention. 
[Drawing 6] Drawing showing the measurement evaluation equipment of the surface conduction mold electron 
emission component concerning this invention. 

[Drawing 7) Drawing showing the surface conduction mold electron emission component concerning this invention. 
[Drawing 81 Drawing showing the surface conduction mold electron emission component of the vertical type 
concerning this invention. 

[Drawing 91 The electron source block diagram of this invention. 

[Drawing 101 The perspective view of the image formation equipment of this invention. 

[Drawing 111 The explanatory view of a fluorescent screen. 

[Drawing 121 The top view of a passive-matrix mold electron source. 

[Drawing 131 The A- A' sectional view of a passive-matrix mold electron source. 

[Drawing 141 The production process ((a)-(d)) Fig. of a passive-matrix mold electron source. 

[Drawing 151 The production process ((e)-(i)) Fig. of a passive-matrix mold electron source. 

[Drawing 16] The top view of a ladder mold electron source. 

[Drawing 171 The perspective view of the image formation equipment using a ladder mold electron source. 
[Drawing 181 The perspective view of the vacuum base material in the image formation equipment using a passive- 
matrix mold electron source. . . 

[Drawing 191 The block diagram of the drive circuit of the display panel using a passive-matrix mold electron source. 
[Drawing 201 The block diagram of the image display device of this invention. 

[Drawing 21] The top view of the conventional surface conduction mold electron emission component. 
[Description of Notations] 

1 Insulating Substrate 

2 Electron Emission Section 

3 Conductive Thin Film 

4 Five Component electrode 
6 Carbon System Thin Film 
50 Anode Electrode 

65 Measurement Evaluation Equipment 

66 Vacuum Pump 

70 High Voltage Power Supply 

82 Bottom Wiring 

83 Upper Wiring 

93 Glass Substrate 

94 Fluorescent Screen 

95 Metal Back 
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>6 Face Plate 

.31 First Publication Insulator Layer 

132 Grid Electrode 

[33 Hole 

151 Contact Hole 

>00 Vacuum Base Material 
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[Drawing 5] 
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[Drawing 181 
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[Drawing 21] 
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